The effects of GABA transporter inhibition on synaptophysin and synaptotagmin expression in diazepam tolerance.
In light of the differential interactions seen between benzodiazepine, GABA transporter (GAT) inhibition and drug tolerance, the locomotor effects of a GAT1-specific inhibitor (SKF89976A) following diazepam tolerance were analysed and compared with the concomitant expression of synaptic vesicle proteins implicated in synaptic plasticity. Male PVG/OlaHsd rats were chronically dosed with diazepam to produce tolerance, and the expression of mRNA for synaptophysin and synaptotagmin were analysed in the hippocampus by means of in situ hybridisation. The action of the GAT inhibitor SKF89976A on the expression of these mRNAs, and on open field behaviour was subsequently observed. The results show an unexpected sedative effect of GAT-inhibition in diazepam-tolerant rats. The expression data show a significant effect of diazepam treatment on synaptophysin expression, which is reversible by SKF89976A treatment. The increased synaptophysin expression in the hippocampus of diazepam-tolerant rats may indicate a role for modulation of transmitter release, synaptic plasticity and learning in pharmacological tolerance. The reversibility of this effect following acute GAT inhibition suggests a complicated relationship between the benzodiazepine-binding site and other synaptic GABA-binding sites. Furthermore, the sedative behavioural effect of the GAT inhibitor in diazepam-tolerant rats is an unusual observation with implications for the treatment of drug-tolerant individuals.